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(54) ELECTROMAGNETIC RELAY 

(57)Abstract: 

PURPOSE: To prevent a flange part, which is formed by 
simultaneous molding with both side pieces of an iron 
core of a coil block, from peeling at the time of 
separating the part from molding dies and provide an 
electromagnetic relay with improved suction force range. 

CONSTITUTION: The cross-section surface area of tip 
parts 1 of both side pieces 6a f 6a of an iron core 6 of a 
coil block 3 is made wider than any other cross-section 
surface areas and a groove 2 with a V cross-section 
shape is formed in the sides of the tip parts facing each 
other. A molding material enters the groove 2 when a 
flange part 8 is formed by simultaneous molding and due 
to the separation resistance between the flange part 8 
and molding dies, the holding force between the flange 
part 8 and the side piece 6a of the iron core 6 is 
increased and the flange part 8 is prevented from being 
separated from the side piece 6a of the iron core 6 at 
the time of separating the molding dies. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The coil block which formed the flange made of resin by simultaneous 
shaping in the both-sides piece of a KO character-like iron core, and looped the iron 
core between flanges around the coil, The permanent magnet which magnetized so 
that a central polarity might differ from the polarity of ends, and contacted the pole 
face of the ends of an exposure **** iron core from the end face of both the flanges 
of a coil block of ends, In the electromagnetic relay equipped with the armature which 
is supported by the center-section top face of a permanent magnet free [ a splash ], 
and carries out seesaw actuation in the direction of ends of a permanent magnet An 
iron core with the variant cross section which made larger than the cross section of 
other parts the cross section of the point section of the both-sides piece which 
includes the pole face as an iron core of the above-mentioned coil block is used. The 
electromagnetic relay characterized by forming the slot for exfoliation prevention in 
the opposed face of the both-sides piece which is the point section of the both-sides 
piece to which this cross section became large, and is laid under the flange, and 
growing into it. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the electromagnetic relay in which an 

armature carries out seesaw actuation. 

[0002] 

[Description of the Prior Art] This electromagnetic relay in which an example of the 
electromagnetic relay with which an armature carries out seesaw actuation of drawing 
6 is shown consists of the box-like base 11 opened up in casing, and covering 12 
which is box-like [ which was opened caudad ] and inserted in in a wrap form in the 
outside of the side attachment wall of the base 1 1 from the upper part of the base 1 1. 
[0003] The base 1 1 consists of resin mold goods, and the hollow 13 opened within and 
without the upper part and the base 1 1 in the center section of the longitudinal 
direction is formed in the both-sides wall of a cross direction, respectively. In the 
base of each hollow 13, end 21a of the common terminal 21 by which simultaneous 



shaping was carried out is ****(ing) to the base 1 1. It exposes to the outside of the 
both-sides wall of the base 11, and the common terminal 21 is making the other end 
project down the base 1 1 . 

[0004] The rib 14 with which an upper bed is caudad located rather than the top face 
of the base 1 1 is formed in the four corners inside the base 11, respectively. In the top 
face of a rib 14, the stationary contact 23 prepared in the base 1 1 at the upper bed of 
the stationary-contact terminal 24 by which simultaneous shaping was carried out is 
****(ing), it exposes to the outside of the both-sides wall of the base 11, and the 
stationary-contact terminal 24 is making the other end project down the base 1 1 . 
[0005] The notch 15 opened within and without the upper part and the base 11 is 
formed in the ends wall of the base 1 1, and end 22a of the coil connection terminal 22 
of the couple by which simultaneous shaping was carried out has protruded on the 
base 1 1 toward the upper part from the base of each notch 1 5. It exposes to the 
outside of the both-sides wall of the base 11, and the coil connection terminal 22 is 
making the other end project down the base 1 1. 

[0006] In casing formed with the base 11 and covering 12, the coil block 3, the 
permanent magnet 4, and the armature block 5 are arranged. It is formed in the 
configuration which the point which the coil block 3 is covered with the flange 8 
formed with the insulating synthetic-resin ingredient of simultaneous shaping as the 
both-sides pieces 6a and 6a of the horseshoe-shaped iron core 6 were shown in 
drawing 8 while the horizontal piece of the iron core 6 of the abbreviation KO typeface 
opened up was looped around the coil 7, and constitutes the pole face from one place 
of the peripheral surface of a flange 8 exposed. The end-winding child 9 connected to 
the coil 7 is formed one pair corresponding to each flange 8, respectively, and he is 
bent so that end 22a of the above-mentioned coil connection terminal 22 may be 
contacted, while he projects more nearly up than the upper bed of a flange 8. 
[0007] The coil block 3 is combined in the condition of having been contained in the 
base 11, electrically [ the end-winding child 9 and the coil connection terminal 22 / in 
approaches, such as welding association or solder association, ] and mechanically. 
Between the pole faces of the ends of an iron core 6, the above-mentioned 
permanent magnet 4 is arranged in the form which a magnetic pole is made to contact. 
A permanent magnet 4 is a tabular thing, and to the coil block 3, it is fixed by adhesion 
etc., and both ends are magnetized by the like pole, respectively and are magnetized 
by the magnetic pole from which a center section differs. That is, if both ends are N 
poles, the center section is magnetized so that it may become the south pole. 
[0008] The armature block 5 consists of elastic support pieces 18 by which 
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simultaneous shaping was carried out at the shaping section 16 by being united in the 
armature 10 made from the magnetic substance formed in plate-like [ of an 
abbreviation rectangle ], the shaping section 16 formed over the cross direction of the 
center section of the armature 10, the movable contact spring piece 17 arranged so 
that it may be concurrent on the side face of an armature 10 with this shaping section 
16 with simultaneous shaping, and the movable contact spring piece 17. 
[0009] Simultaneous shaping of the center section is carried out at the 
above-mentioned shaping section 1 6, it consists of long and slender conductive flat 
spring which extended the other end in the direction of ends of an armature 10, and 
the movable contact spring piece 17 forms the elastic support piece 18 used as a 
hinge spring in a center section at one. the other end used as the free end — a slit 19 
— forming — two forks — the stationary contact 23 and the corresponding traveling 
contact 20 are formed as a **. 

[0010] The armature block 5 puts the supporting-point section which the hollow 13 
which formed the elastic support piece 18 in the side attachment wall of the base 11 
was made to carry out fitting, and welding immobilization was carried out at end 21a of 
a common terminal 21 , and was prepared in the center of an underside free [ rotation ] 
on the center-section top face of a permanent magnet 4, is supported free [ a splash ], 
and is arranged in the base 11. Covering 12 is inserted in the base 11 where the coil 
block 3, a permanent magnet 4, and the armature block 5 are contained in the base 1 1 
as mentioned above. 

[0011] Since the base to the shaping section 16 of the above-mentioned elastic 
support piece 18 is deflected from the core of the longitudinal direction of the 
armature block 5 here, the adsorption power between the armature 10 by the 
permanent magnet 4 and the pole face of an iron core 6 can be resisted, and the 
return rotation of the armature block 10 can be made to change into a fixed condition, 
when the spring force of the elastic support piece 18 makes it larger than the 
magnetomotive force which makes the armature 10 by the permanent magnet 4 stick 
to the pole face of an iron core 6. Therefore, the owner pole type electromagnetic 
relay which carries out monostable actuation consists of examples to illustrate. 
[0012] If a coil 7 is excited in the direction which the edge of the deflection of the 
above-mentioned elastic support piece 18 and the armature 10 of an opposite hand is 
stabilized where a permanent magnet 4 is adsorbed, and usually negates this 
adsorption by the above configuration The other end of an armature 10 is attracted by 
the magnetic pole according to the sense of magnetization, the armature block 5 
rocks, the closed magnetic circuit of the iron core 6 -> armature 10 -> permanent 



magnet 4 -> iron core 6 is formed, and the stationary contact 23 to which the 

traveling contact 20 of one edge of the movable contact spring piece 17 is equivalent 

is contacted. If the energization to a coil 32 is stopped in this condition, it will return 

to the original condition by the return force of the elastic support piece 18. 

[0013] In addition, bistability actuation is obtained when the location of the base of 

the elastic support piece 18 is not being deflected from a core. 

[0014] 

[Problem(s) to be Solved by the Invention] By the way, although the iron core 6 of the 
coil block 3 was formed in the shape of a KO character as shown in drawing 7 , and it 
formed the flange 8 in those both-sides pieces 6a and 6a with simultaneous shaping, 
respectively as shown in drawing 8 , there was a limitation in making thickness a of 
this flange 8 thin. That is, if the direction of the ** form resistance force of the flange 
8 and shaping metal mold which were fabricated at the time of the ** form of shaping 
becomes larger than the holding power to side piece 6a of the iron core 6 of a flange 8 
Since it was pulled in the direction of an arrow head and the clearance b by exfoliation 
was generated between side piece 6a of an iron core 6, and a flange 8 as a flange 8 
shows drawing 9 , there was a limitation in making thin thickness a of the flange 8 
inside side piece 6a of an iron core 6, and making small holding power to side piece 6a 
of the iron core 6 of the flange 8 which is mold goods. Since coating is performed at 
the central piece of an iron core 6 in order to wind the direct coil 7 around an iron 
core 6, as shown especially in drawing 8 , it becomes remarkable when slipping like 
fluororesin coating has good coating. 

[0015] Succeeding in this invention in view of the above-mentioned trouble, the place 
made into the object prevents the flange formed in the both-sides piece of the iron 
core of a coil block with simultaneous shaping exfoliating at the time of a ** form, and 
is to offer the electromagnetic relay to which suction-force width of face can 
moreover be made to increase. 
[0016] 

[Means for Solving the Problem] The coil block which this invention formed the flange 
made of resin by simultaneous shaping in the both-sides piece of a KO character-like 
iron core, and looped the iron core between flanges around the coil in order to attain 
the above-mentioned object, The permanent magnet which magnetized so that a 
central polarity might differ from the polarity of ends, and contacted the pole face of 
the ends of an exposure **** iron core from the end face of both the flanges of a coil 
block of ends, In the electromagnetic relay equipped with the armature which is 
supported by the center-section top face of a permanent magnet free [ a splash ], and 
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carries out seesaw actuation in the direction of ends of a permanent magnet The slot 
for exfoliation prevention is formed in the opposed face of the both-sides piece which 
is the point section of the both-sides piece to which this cross section became large, 
and is laid under the flange using an iron core with the variant cross section which 
made larger than the cross section of other parts the cross section of the point 
section of the both-sides piece which includes the pole face as an iron core of the 
above-mentioned coil block. 
[0017] 

[Function] Since the slot for exfoliation prevention was formed in the opposed face of 
the both-sides piece of the iron core laid under the flange according to the 
configuration of this invention It can prevent that the holding power between a flange 
and an iron core becomes large by the slot for exfoliation prevention, therefore a 
flange exfoliates from the side piece of an iron core at the time of a ** form. 
Therefore, the volume width of face of the coil which makes thin the flange inside the 
side piece of an iron core, and is wound around the iron core between the flanges of 
both sides can be increased. And since the iron core with the variant cross section 
which made larger than the cross section of other parts the cross section of the point 
section of the both-sides piece which includes the pole face as an iron core was used 
Since the magnetic-path cross section does not decrease even if the area of an 
armature and the pole face which counters can become large, it can make 
suction-force width of face increase as a result and it forms the slot for the top 
exfoliation prevention, buildup of the above-mentioned suction-force width of face 
becomes effective, and the electromagnetic relay of high sensitivity can be realized. 
[0018] 

[Example] An example explains this invention below. Since it is the same as the 
structure and the basic target which show drawing 6 , the structure of the 
electromagnetic relay of this example is explained in full detail only about the 
configuration of the different coil block 3. as shown in drawing 1 as an iron core 6 of 
the coil block 3 of this example, the thing of the variant cross section where the apical 
surface made swelling of the point section of the both-sides pieces 6a and 6a used as 
the pole face carry out in the direction of outside in, and made that cross section 
large compared with other parts is used, and it is shown in the opposed face of the 
point sections 1 and 1 to which this cross section became large at drawing 2 — as — 
full [ of side piece 6a ] — ** — the cross-section [ of V characters ]— like slot 2 has 
been formed like. 

[001 9] Since it will enter in the molding material fang furrow 2 of a flange 8 if it ** and 



a flange 8 is formed in the both-sides pieces 6a and 6a of an iron core 6 with 
simultaneous shaping, the holding power between a flange 8 and side piece 6a of an 
iron core 6 becomes large from the direction of** form resistance with a flange 8 and 
shaping metal mold, and a flange 8 does not exfoliate from side piece 6a of an iron 
core 6 at the time of a ** form. That is, a slot 2 turns into a slot of exfoliation 
prevention. By this example, suction-force width of face F between rated excitation 
suction-force RO in the breaking point of spring load curve I which affects the 
sensibility as an electromagnetic relay as the area of the pole face of an iron core 6 
can be make to be able to increase, it accumulates, and the opposed face product S 
with an armature 10 can be make to increase, therefore it is show in drawing 3 , and 
deenergisation suction-force Ha can be enlarge here compared with the conventional 
example show with a broken line. 

[0020] However, if the above-mentioned opposed face product S is made to increase 
by regulation of the dimension of an electromagnetic relay beyond a certain value, in 
order that the volume width of face L of a coil 7 may decrease, as the suction-force 
width of face F is shown in drawing 4 , it falls. So, at this invention, the suction-force 
width of face F is Max FMAX. By selecting the becoming opposed face product Sx, the 
suction-force width of face F is raised. In addition, Sy shows the opposed face 
product of the conventional example. 

[0021] Moreover, since the volume width of face of a coil 7 can be increased and it 
does not decrease by existence of the magnetic-path cross-section fang furrow 2 by 
making thin thickness a of the flange 8 inside side piece 6a since exfoliation of a flange 
8 is lost as mentioned above, either, the suction-force width of face F can be made to 
increase in multiplication with the increment in the above-mentioned opposed face 
product S. **** 2 is good also by the die length which does not cover full [ of side 
piece 6a of an iron core 6 ] as shown in drawing 5 . 
[0022] 

[Effect of the Invention] Since this invention formed the slot for exfoliation prevention 
in the opposed face of the both-sides piece of the iron core laid under the flange 
Holding power between a flange and the both-sides piece of an iron core can be 
enlarged by the slot for exfoliation prevention. Therefore, the volume width of face of 
the coil which a flange does not exfoliate from the side piece of an iron core at the 
time of a ** form, makes thin the flange inside the side piece of a result iron core, and 
is wound around the iron core between the flanges of both sides can be increased. 
And since the iron core with the variant cross section which made larger than the 
cross section of other parts the cross section of the point section of the both-sides 



piece which includes the pole face as an iron core of a coil block was used Even if the 
area of an armature and the pole face which counters can become large, it can make 
suction-force width of face increase as a result and it forms the slot for the top 
exfoliation prevention, in order that the magnetic-path cross section may not 
decrease, buildup of the above-mentioned suction-force width of face becomes 
effective, and the effectiveness that the electromagnetic relay of high sensitivity is 
realizable is done so. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline sectional view of a coil block of one example of this 
invention. 

[Drawing 2] It is the perspective view of an iron core same as the above. 

[Drawing 3] It is the related explanatory view of suction-force width of face same as 

the above and a spring load curve. 

[Drawing 4] It is the related explanatory view of the opposed face product of the pole 
face same as the above and an armature, and suction-force width of face. 
[Drawing 5] some iron cores of another example of this invention — it is an 
abbreviation **** perspective view. 

[Drawing 6] It is the decomposition perspective view of the electromagnetic relay of a 
seesaw actuation mold. 

[Drawing 7] It is the perspective view of the iron core of the conventional example. 
[Drawing 8] It is the outline sectional view of a coil block same as the above. 
[Drawing 9] It is the explanatory view of a trouble same as the above. 
[Description of Notations] 

1 Point Section 

2 Slot 

3 Coil Block 

6 Iron Core 
6a Side piece 

7 Coil 

8 Flange 
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